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ABSTRACT : 

PURPOSE: To prevent abrupt cooling of a substrate when it is transferred by 
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CONSTITUTION: A sheath heater 48 is embedded at the hand part 4 0 of a robot 
for transferring a substrate 2 installed in a vacuum transfer room 10. 
Alternatively, the hand part 4 0 may be made of a material having thermal 
conductivity smaller than that of stainless steel. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . 

[Claim 1] The load lock chamber for taking a substrate between the inside of the atmosphere and a 
vacuum. The preheating room which adjoins this load lock chamber through the valve, and performs 
preheating of a substrate. The vacuum conveyance room which adjoined this preheating room through 
the valve. Two or more processing rooms which each adjoins this vacuum conveyance room through the 
valve, and process a substrate. The 1st substrate carrier robot which is prepared in the load lock chamber 
and conveys a substrate between preheating rooms the inside of the atmosphere, and the 2nd substrate 
carrier robot which is prepared in the vacuum conveyance interior of a room, and conveys a substrate 
between a preheating room and each processing room and between each processing room. It is the 
substrate processor equipped with the above, and is characterized by forming the heater which heats the 
hand section concerned in the hand section which supports the substrate of the substrate earner robot of 

the above 2nd. , 
[Claim 2] The load lock chamber for taking a substrate between the inside of the atmosphere and a 
vacuum. The preheating room which adjoins this load lock chamber through the valve, and performs 
preheating of a substrate. The vacuum conveyance room which adjoined this preheating room through 
the valve. Two or more processing rooms which each adjoins this vacuum conveyance room through the 
valve, and process a substrate. The 1st substrate carrier robot which is prepared in the load lock chamber 
and conveys a substrate between preheating rooms the inside of the atmosphere, and the 2nd substrate 
carrier robot which is prepared in the vacuum conveyance interior of a room, and conveys a substrate 
between a preheating room and each processing room and between each processing room. It is the 
substrate processor equipped with the above, and is characterized by constituting the hand section which 
supports the substrate of the substrate carrier robot of the above 2nd from material with thermal 
conductivity smaller than stainless steel. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , . ^ 

[Industrial Application] This invention relates to the substrate processor which is used tor 1H 
formation of a liquid crystal display etc., has two or more processing rooms, and can perform two or 
more processings of CVD (chemical membrane formation), PVD (physical membrane formation), 
etching, etc. as opposed to a substrate and which is called so-called multi-process equipment, and, more 
specifically, relates to improvement of the means which prevents quenching of the substrate in the 
middle of conveyance in this equipment. 

[Description of the Prior Art] The conventional example of this kind of substrate processor is shown in 
drawin g 4 The load lock chamber 6 for this substrate processor taking a substrate 2 between the inside 
of the atmosphere and a vacuum, The preheating room 8 which adjoins this load lock chamber 6 through 
the valve 19, and performs preheating of a substrate 2, The vacuum conveyance room 10 which adjoined 
this preheating room 8 through the valve 20, and two or more processing rooms 12, 14, and 16 which 
each adjoins this vacuum conveyance room 10 through valves 21-23, and process a substrate 2 (this 
example three), The 1 st substrate carrier robot 26 which is prepared in the load lock chamber 6 and 
conveys a substrate 2 between the preheating rooms 8 the inside of the atmosphere, It has the 2nd 
substrate carrier robot 30 which is prepared in the vacuum conveyance room 10 and conveys a substrate 
2 between between the preheating room 8 and each processing rooms 12, 14, and 16 and each 
processing rooms 12 and 14, and 16. 

[0003] The valve 18 is formed between a load lock chamber 6 and the inside of the atmosphere, and the 

cassette 4 which can contain two or more substrates 2 is formed in the outside in this example. 

[0004] Although a substrate 2 is a glass substrate of the square shape for liquid crystal displays, it is not 

limited to it. . . 

[0005] Since the substrate carrier robots 26 and 30 are the same structures mutually in this example, 
when the structure is explained to an example with reference to drawing 5 and drawing^ , the latter this 
substrate carrier robot 30 It has the mechanical component 32 which makes right and left rotate a shaft 
34 like rise and fall and Arrow B like Arrow A, the rail 36 attached in this shaft 34, the run section 38 it 
runs forward and backward like Arrow C on it, and the hand section 40 which is attached in it and 
supports a substrate 2. The hand section 40 is made from metals, such as aluminum and stainless steel. 
According to such structure, the substrate 2 supported in the hand section 40 can be conveyed in the 
field of three dimensions. 

[0006] With reference to drawin g 4 , the substrate installation base 28 in which a substrate 2 is laid is 
again formed in the preheating room 8. The heater is embedded in this substrate installation base 28 
(illustration ellipsis), and preheating of the substrate 2 before processing can be carried out by it. 
Moreover, th ~ e substrate 2 after processing can be cooled on the substrate installation base 28 by turning 
off this h eater (natural air cooling). Forced cooling which sprays gas, such as helium and nitrogen, on it 
"may be used for cooling of a substrate 2. 
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[0007] The 1st, the 2nd, and 3rd processing rooms 12, 14, and 16 all have the heater the discharge 

electrode in which a lot carries out phase opposite, and for substrate heating inside (all are illustration 

abbreviations), and constitute well-known plasma CVD equipment from this example. 

[0008] If the overall example of this substrate processor of operation is explained, by the substrate 

carrier robot 26, one unsettled substrate 2 will be taken out from a cassette 4, it will be carried on the 

substrate installation base 28 in the preheating room 8, and preheating of a substrate 2 will be performed 

there. 

[0009] Subsequently, a substrate 2 is taken up from the substrate installation base 28 by the substrate 
carrier robot 30, it is conveyed into the processing room 12, and a thin film (for example, SiNx thin 
film) is formed [ then, ] for a substrate 2 on the front face of a substrate 2 by the plasma CVD method in 
processing and this example. 

[0010] Then, if it is completed, a substrate 2 will be conveyed into the processing room 14 from the 
processing room 12 by the substrate carrier robot 30, and a thin film (for example, a-Si thin film) will be 
again formed for a substrate 2 by the plasma CVD method in processing and this example on a substrate 
2. 

[001 1] Then, if it is completed, a substrate 2 will be conveyed into the processing room 16 from the 
processing room 14 by the substrate carrier robot 30, and a thin film (for example, SiNx thin film) will 
be again formed for a substrate 2 by the plasma CVD method in processing and this example on a 
substrate 2. 

[0012] If it is completed, by the substrate carrier robot 30, a substrate 2 will be taken out from the 
processing room 16, it will be carried on the substrate installation base 28 in the preheating room 8, and 
a substrate 2 will be cooled there. 

[0013] If it is completed, by the substrate carrier robot 26, a substrate 2 will be taken up from the 
substrate installation base 28, and it will be conveyed into a cassette 4. 

[0014] In addition, in the above-mentioned processing, it doubles with conveyance of a substrate 2 and 
valves 18-23 are opening-and-closing ****** suitably. Evacuation of the inside of the preheating room 
8, the vacuum conveyance room 10, the processing rooms 12 and 14, and 16 is carried out by the 
evacuation equipment which is not illustrated. When conveying a substrate 2 between the preheating 
rooms 8 the inside of the atmosphere, according to it, the vent (introduce gas and return to an 
atmospheric pressure state) and evacuation of a load lock chamber 6 are performed. 
[0015] 

[Problem(s) to be Solved by the Invention] Or preheating of the above-mentioned substrate carrier robot 
30 was carried out at the preheating room 8, it conveys the substrate 2 heated at the processing rooms 
12, 14, and 16 on the occasion of processing. 

[0016] When it is heated and the hot substrate 2 is put on the hand section 40 of the substrate carrier 
robot 30, there is such a problem that the heat is taken by the hand section 40 and the temperature of a 
substrate 2 falls rapidly. This is because it is necessary to enlarge the touch area between a substrate 2 
and the hand section 40 to some extent in order to make the hand section 40 from metals, such as 
aluminum and stainless steel, and for a substrate 2 to shift at the time of conveyance or to make it not 
jump out moreover at it (at especially, the time of revolution). 

[0017] If the temperature of a substrate 2 falls as mentioned above, it will come to take a long time to 
heat a substrate 2 even to the processing temperature at the processing rooms 12, 14, or 16, and the 
throughput of the substrate processor concerned will fall. Moreover, when the heated substrate 2 is 
cooled rapidly and a substrate 2 is a glass substrate, it may break. 

[0018] Then, this invention sets it as the main purpose to offer the substrate processor which enabled it 
to prevent cooling a substrate rapidly, when conveying a substrate by the substrate carrier robot prepared 
in the above vacuum processing interior of a room. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the substrate processor 
of this invention is characterized by forming the heater which heats the hand section concerned in the 
hand section which supports the substrate of the substrate carrier robot prepared in the vacuum 
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conveyance interior of a room. . . 

[0020] Moreover, this hand section may consist of material with thermal conductivity smaller than 

stainless steel instead of forming a heater as mentioned above. 

[Function] Since the hand section can be heated at the heater by forming a heater in the hand section as 
mentioned above, when conveying a substrate by the substrate carrier robot, it can prevent a substrate 
being rapidly cooled by the hand section. . . 

[0022] Moreover, since heat dissipation of the substrate by the hand section decreases by constituting 
the hand section from above material, when conveying a substrate by the substrate carrier robot, it can 
prevent a substrate being rapidly cooled by the hand section. 
[0023] 

[Example] Drawin g 1 is the outline horizontal sectional view showing the substrate processor 
concerning one example of this invention. The same sign is given to the same as that of the conventional 
example of drawin g 4 , or a corresponding portion, and difference with the conventional example 
concerned is mainly explained below. Moreover, since it is the same as what also showed the structure 
of the substrate carrier robot 30 fundamentally to drawin g 5 and drawing_6 , with reference to it, here 
mainly explains difference with the conventional thing. 

[0024] In this example, the sheath heater 48 which heats the hand section 40 concerned is embedded in 
the hand section 40 which supports the substrate 2 of the substrate carrier robot 30 prepared in the 
vacuum conveyance room 10 which was mentioned above. More specifically, as shown also in drawing 
2 and drawing 3 , the hand section 40 was constituted from a underplate 42 and a finish plate 46 with 
slot 44, in this slot 44, the sheath heater 48 was contained and it is inserted with both the boards 42 and 

46. , . . . 

[0025] Thus, since when forming the sheath heater 48 in the hand section 40 makes heating into 
homogeneity more, the material (specifically material of the underplate 42 and a finish plate 46) of the 
hand section 40 is desirable for making it what has large thermal conductivity. Although there are 
aluminum, stainless steel, etc. in such a material, since aluminum is lighter and thermal conductivity is 
more large, it can be said that it is more desirable. 

[0026] Since the hand section 40 concerned can be heated at the sheath heater 48 by forming the sheath 
heater 48 in the hand section 40 of the substrate carrier robot 30 as mentioned above, when conveying a 
substrate 2 by the substrate carrier robot 30 between between the preheating room 8, the processing 
rooms 12 and 14, and 16 and each processing rooms 12 and 14, and 16, it can prevent a substrate 2 being 
rapidly cooled by the hand section 40. 

[0027] Consequently, the time taken to heat a substrate 2 even to the processing temperature at the 
processing rooms 12, 14, or 16 can be shortened, and the throughput of the substrate processor 
concerned improves. Moreover, even when a substrate 2 is a glass substrate, the crack by the quenching 

can be prevented. ... 
[0028] Furthermore, when the more concrete example was explained, the glass substrate ot 360x4 MJmm 
angle was used for the substrate 2, and three-layer continuation membrane formation of SiNx->a-Si - 
>SiNx was performed for the membrane formation conditions in each processing rooms 12, 14, and 16 
of the equipment of drawing 1 by the plasma CVD method as follows. 

[0029] (1) fimr.SiNx substrate temperature: formed processing room 12 -- 280-degree-C quantity-or- 
gas-flow -- SiH4 28ccmNH3 200ccm discharge-electrode: ~ 600x800mm RF power: ~ 400W 
processing-time: - 4-minute degree of vacuum: - 0.8Torr [0030] (2) film:a-Si substrate temperature: 
formed processing room 14 - 230-degree-C quantity-of-gas-flow: - SiH4 100ccmH2 400ccm 
discharge-electrode: - 600x800mm RF power: - 200W processing-time: - 10-minute degree of 
vacuum: - 0.35Torr [0031] (3) film:SiNx substrate temperature: formed processing room 16 - 280- 
degree-C quantity-of-gas-flow: - SiH4 28ccmNH3 200ccm discharge-electrode: - 600x800mm RF 
power: ~ 400W processing-time: ~ 4-minute degree of vacuum: ~ 0.8Torr [0032] In the above- 
mentioned case, heating temperature of the substrate 2 in the preheating room 8 was made into 300 
degrees C. The substrate carrier robot 30 makes material of the hand section 40 aluminum, and kept the 
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temperature of the hand section 40 at 250 degrees C at the sheath heater 48 embedded there. 
[0033] When the time taken for a glass substrate to become the above-mentioned predetermined 
processing temperature to heating at the processing rooms 12 and 16 on the above conditions at the 
where a glass substrate is conveyed from the preheating room 8 to the processing room 12, and the 
where it conveys from the processing room 14 to the processing room 16 was measured, the result 
shown in Table 1 was obtained. 
[0034] 
[Table 1] 
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[0035] The conventional example in this table 1 is the case where the substrate carrier robot 30 which 
has the hand section 40 made from mere aluminum which does not form a heater is used, as shown in 
this table, in this example, it is the time of the abbreviation half of the conventional example, and the 
temperature up to the predetermined processing temperature of a glass substrate is possible. Therefore, a 
throughput improves that much. It turns out that the rate of time shortening in the case of conveying a 
substrate from the preheating room 8 to the processing room 12 especially is large, and it is more 
effective. Moreover, there are also no worries about the crack of the glass substrate according to 
quenching at this example. 

[0036] In addition, this hand section 40 may consist of material with thermal conductivity smaller than 
the stainless steel currently used conventionally instead of forming the sheath heater 48 in the hand 
section 40 of the substrate carrier robot 30 like the above-mentioned example. As such a material, 
ceramics (specifically sintered compact of these ceramics), such as a silicon nitride (SiNX), alumimium 
" nitride (A1N), and an alumina (aluminum 203), can be used, for example. 
[0037] Since thermolysis of the substrate 2 by the hand section 40 concerned decreases by constituting 
the hand section 40 from such a material, when conveying a substrate 2 by the substrate carrier robot 30, 
it can prevent a substrate 2 being rapidly cooled by the hand section 40. 

[0038] Consequently, the time taken to heat a substrate 2 even to the processing temperature at the 
processing rooms 12, 14, or 16 can be shortened, and the throughput of the substrate processor 
concerned improves. Moreover, even when a substrate 2 is a glass substrate, the crack by the quenching 
can be prevented. 

[0039] Moreover, when forming a heater in the hand section 40, also in any in the case of constituting 
the hand section 40 from material with small thermal conductivity, the configuration of the hand section 
40 is not limited to a thing as shown in drawing 1 , drawing 2 , etc., may prepare a notch and may carry 
out making it the shape of a fork etc. if needed. 

[0040] . 
[Effect of the Invention] As mentioned above, since the heater was formed in the hand section of the 
substrate carrier robot of the vacuum conveyance interior of a room according to invention of a claim 1, 
when conveying a substrate by the substrate carrier robot concerned, it can prevent a substrate being 
rapidly cooled by the hand section. Consequently, the time taken to heat a substrate even to the 
processing temperature at a processing room can be shortened, and the throughput of the substrate 
processor concerned improves. Moreover, even when a substrate is a glass substrate, the crack by the 
quenching can be prevented. 

[0041] Moreover, according to invention of a claim 2, since the hand section of the substrate carrier 
robot of the vacuum conveyance interior of a room was constituted from material with thermal 
conductivity smaller than stainless steel, when conveying a substrate by the substrate carrier robot 
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concerned, it can prevent a substrate being rapidly cooled by the hand section. Consequently, the time 
taken to heat a substrate even to the processing temperature at a processing room can be shortened, and 
the throughput of the substrate processor concerned improves. Moreover, even when a substrate is a 
glass substrate, the crack by the quenching can be prevented. 

[Translation done.] 
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